Abstract. The neutral-stability analysis presented by Hoefsloot et al. [3] is completed by computing the growth factors//for the normal modes and by showing that the neutral states (Re(/~)= 0) are stationary (Im(~) = 0) rather than oscillatory (Im(//) # 0).
Introduction
Hoefsloot et al. [3] studied the onset of surface-tension-driven convective flows (Marangoni instability) for a spherical liquid layer under zero-gravity conditions. The layer contains a solute that can evaporate at the inner surface (a spherical gas/liquid interface) and the outer sphere is taken to be a rigid solid surface. Initially the solute concentration is uniformly equal to Co. Two separate cases are distinguished: the outer surface is impervious (case 1) and the solute concentration has the constant value Co at the outer surface (case 2). By use of a linear normal-mode analysis neutral (or marginal) stability conditions have been computed in [3] for concentration profiles created by diffusion in the motionless liquid, which profiles were 'frozen' at a certain point in time. Neutral stability was investigated by putting the growth factor 68) equal to zero. This leads to an eigenvalue problem yielding for each mode the neutralstability value of the Marangoni number Ma. The so-called critical Marangoni number (Mac) is equal to the smallest of the Ma-values belonging to all possible modes; the corresponding wavenumber (ac) is called the critical wavenumber. If Ma exceeds slightly the neutral-stability value of a particular mode, this mode will grow in time, the initial rate of growth being determined by ft. The principal purpose of the present paper is to compute the growth factors fl for the stability problems treated in [32. In the analysis of [3] , and also in the related paper [2] , it has been assumed that the so-called 'principle of exchange of stability' holds, that is, if Re68)= 0 then automatically Im68)=0. This means that the neutral states are stationary rather than oscillatory (Im68) # 0). Vidal and Acrivos responsible for instability. The only cases for which oscillatory neutral states have been found, appear to possess two competing instability mechanisms. It is also the purpose of this paper to show, by numerical means, that no oscillatory neutral modes exist for the spherical systems under consideration.
The eigenvalue problem for the growth factors p
First, we recapitulate the mathematical formulation of the stability problem [3] . Throughout the present paper we adhere to the definitions, notations and nondimensionalization introduced in [3] and for a discussion of the assumptions underlying the mathematical model we also refer to that paper. For the spherical liquid layer (inner radius a, layer thickness H), the two non-dimensional equations in spherical coordinates (r, 0, tp) governing the perturbation of a given motionless basic concentration profile cb(r) are 13]: The solution of the boundary-value problem (2.1)-(2.4) is now written in separated
